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•1020030006730 #^ <a;^l-: 2004/3/17 

^ ^^<H1 2|.^o^ sfl^^ «^^^ ^^^( image warping) ^ ^^1<H1 ^-2. 

^1-711 tbcf. 

£ 5 
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1020030006730 <^47]-: 2004/3/17 

-f^^ ^ ^^l{Image warping method and apparatus} 

-£ la, £ Ib^ ^-1^ # «J-^J2)- HJ-^^ :£Al^ £^ 

H 2fe <^^i- ^:|:^ wj-'^ ^ ^«o^*j= °B^4 1^11^ iAltV £^ 

£ 4a ^^1 £ 4h^ -^^^^ ^1-511 ol :^^^6\] ^7^^^ 2j)^o:| -o ^o] 

£ 5^ ^ ^^<^1 t4€- ^^el ^J-^lSl 

-E 6^ ^ ^^i^^Hl ^1-^1 S^ 

£ 7^ ^ ^^^<:>11 n:]-^- 'y^^^ ^^^^ S.^]^ £^ 

501, 502 : M.2i 503 : u ^-K 

504.602 : ^ 

505.603 : oflS-S] 506,604 : JS.^^ 
601 : V ^-K * 
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• 1020030006730 " #^ ^;^]-: 2004/3/17 

<13> ^ ^1^0. ^^^^ TV, HS^Ei, S.^^ t:l>i#eflol ^AjollA-l ^^a^ 7l;^l 

^ ^^011 S\-^9] «21]^^ i^^^^V^ ^^^(image warping) ^ ^J-^lofl ^^.V ^o] 

<i4> ^7] ^^^(image warping)^ HS^^ TV, S-M^i ^^^^^]o] ^g-^l 

oflA-l 7l7fl^<?l S!j)^^ ^^^>7l ^tb ^:<i^^ ^^(spatial 

transformation)* ^^S. ^v}, xl^^7>x] <^^V ^^3g wj-^o] ;t)lo]-£^o^ ^^01. <=>]^-& ^ 

<15> . ^^oil 14^ : (global transformation method)^ ^1^ 

'i^-^C local transformation method) 
<16> . u^^^6\] . n,|,g (forward mapping method)2|- n)]^ 

'cJ'^ (backward mapping method) 
<17> . 7>^^J(separability)<Hl t4€- : 7}^^ ^tJ-i] (separable method)4 ^ 

^7>^tl- '^^(non-separable method) 
<i8> c^7]^^, >a-7] sj-E^-DiEi (global parameter)^ X^i^^ 

(polynomial equation)^^ ifl ^dt(pixel)5l ^^l7> ^sfl^]^ ifj-^ojc]-. 

rcl-s^-Ai ^^o^ cf-y^^^^ ^^^1^ «]:^ sj-el-PlEi^ l:"?!^^^'^] ^^5l^(smooth) ^ 

^> ^^¥* ^ ^ ^cf. ojoil tiV^i-o^ ^y] Hj.^^ c^^vo^ 2^- ;^l^(iocal area) 
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1020030006730 ^^ 2004/3/17 

"1-1^ i=f€- s)-e|-D]Elo^ c+^l-^* <=•]-§- *H ^^*V^ ^^^^ ^1^^ ^:^] ^^<^l^i 

<g^o] ^^S^ ^ 9Xy] afl^<=>ll el (post-processing) t}ji, 

cf. ne^M- Hj-<b]o]i M]t}c^ cf<y:^ ^^o] 7>^tb «^7lA^ tg>^ 

(source image)^ (u.v), '^^^-(target image)^ ^S.^ (x,y)S. nfl , i 

la. :£ Ib^ wj-Ai^ tilJol^Vo^ ^<^li=f. 

<19> t!-^, :£ 2^ ^«j-*J= nfl^sgjtj. Dfl:^ tijiEs^H £Al^>j7 oj^rf. ^7] ^«J-*j= 

^^^^S. -^g^Htarget image)^ ^S-M: 

A ^^^-^ ''i^^^S. ^W^^-^ «J-^<^l7l nfl^ofl cg^Vc^ 3^;^.=. ^o1]^ pfl^ o] ^7] 

^7]i^(holeo] ^^3), 1^11^ (multiple mapping)^)^ ^4. o]^ :a^*>7l 

€^^^3!). ^^^S^ ^^^Cf. Ojs]^ O]-^^ v^Jg W^^O] Ig-O] A>-§.£) 

<20> J£*j-, >a-7l ^q^^ 27}^ "E-^ ^f^^O.^ ^^aV^O.^ tij-*J:0. 

^ ^^(non-separable) ^JlBl#o]c|-. 
<2i> ne^M-, i?Jel-ol <y:Jiel§(scanline algor ithm)(Catmul 1 , Edwind and Alvy Ray Smith. 

3-D Transformations of Images in Scanline Order, Computer 
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<22> 



1020030006730 ^^ <^;^>: 2004/3/17 

Graphics, (SIGGEiAPH'80 Proceedings), vol. 14, no. 3, pp. 279-285. July 1980)# ^j^^].^ 

^ o]-g-^H 1:^1-^ 4^-2-^ ^ ^-f Sjpls ^El 7>^ 

(separable in wide sense . 

i 3^ ^sj, 7>^t!: ^, Catmull^i]- Smith7> ^]9y^ 

^Jiel## ym^^S. i^^^ ^^SLS.^^^ , ^^el7l(301)oll^i 

^ ^^el7l(303)<^lAi^ ^1S-5^(302)<H1 ^i^J-^ ^-1^^ ^^^^^S. ^^^^^J^^ 

^^^J^V'fi^i cflolEil- 7.]^t}7] nfl^oil 51-<?1 ^l2.&|(line memory)7l- SiJl, Di]asls«LE-1 

wfii 4^ $1^^. ^, ^7l Catmull^il- Smiths ^IJ-^ i^H^-<y <a:Jiel# ^floV 

<24> rcat^uUjjj. Smith^ 

<25> ^V7] nfl^ol] C^^o^ S^^cf. 

<26> 1] [x,y] = T(U,V) = [X(U.V), Y(u,v)] 

<27> <^7lAi, ^Hj-^ x,Y^ T* ^s-s. 

S^ltt T(u,v)=F(u)G(v)ol^, ^e] 7]-^€r>cfji tbi=f. <^7)a-1 f,G^ 
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1020030006730 <^>^>: 2004/3/17 

^^(2-pass function)e^-Ji tbcf. F ^-le^^VJl, 

<28> ^^fe ^e] 7>^*M ^nf. xt^E^X] psq- (u,v)2l 

^^7} €4. ^, T(u,v)=F(u,v)G(u.v)olTi|-. 

<29> ^1-71 Catmuils)- Smiths 7>^*1-^1 ^x^^ej-o] (scanl ine 

processing)5^>7l 2-3xfli ^^T^elw^ ^1^^1-5!^. 

<3i> 1 : ^3] vl- ^^S. 7M^}J1 ^^(horizontal 

scanline function)!- ^o] ^^s^^Vcf. Fv(u)=X(u,v) . o] nfl^ oj-g-^rH 

*J=o.^ 4^31 2S. S.^s\^ ^r^€ ^^I'^-a-Cinterinediate 

image) lint* 

<32> 2] lintCx.v) = Iint(Fv(u), v) = Isrc(u.v) 

<34> cl-;^] 2 : cf^l 1^ Tl^A-l n}-l-<^1^ ^i^T (x.v) ^^^4. ^ , «<i- 

^^sll- ^^fl^i^ (u,v) ^S.S. ^^V'^^o] ^-S-^V-E.^ 1^ x=X(u,v)^ -i] 

-2.S.^E-1 X* u<^l ti\t}c^ :e.2:^^(auxiliary function) Hx(v)7l- -R-S^cf. 

^. u=Hx(v)S-A-1 , V ^Eflsn> S^^rf. c^7lA-1 ^2:^^ Hx(v)^ ^tl ^Hfl(closed form)S. 
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1020030006730 ^^ <^^7.}: 2004/3/17 

K^^^] ^^7} ZL^ ^-f<^lfe TT^--^^ (Newton-Raphson iteration 

method)^}- tfl^i^ (numerical method)-^^ #<^'^> 

<35> cfT)] 3: j^^^^^ ol-g-e>oi ^?JB]-^ ^^(vertical scanline function)* cf^ 

3}- ^o^t!:^. ^, Gx(v)=Y(Hx(v),v)S.Ai, yijVo^ ^^S. ^l-ol^jltil-. i4e1-'^i . 

^ ^^^^ ^ ^. V ^Bfl^uv ^fl:^ Gx(v)=Y(Hx(v).v)» ol-§-^V 

<^ #1!: '^^^ :±i?J^>^Ai cf^o) S^Sl^ ^S. ^*S^> 

-^^(target image) Itgt* 
<36> [4.*)-^^ 3] Itgt(x.y) = Itgt(x.Gx(v)) = lintCx.v) 

<37> olnl], ^?j5^o] o^j75^^o^ ^^^1- y}^^ o]^o. ^^]2^ ^3,^^^ z^^^ 

<38> n|-B^-A^, s.^ u.S. 5,204,944(Geroge Wolberg, Terrance E. Boult, Separable 

Image Warping Methods and Systems using Spatial Lookup Tables)«^l ^^-^^^ ^ 
tfl^fcx^ ojoflAi ^^tt i^Jel-^ 'yrJiej^^ ^J"?!* ^1<e]:^>S^-. ^7]/^ 
^^1- -^^V^ ^^]% n^^\7] ^^}c^ ^■<^ (Lookup Table)^ ^>-g-^H ^fl 

ojE^fil- ^^^1 el (resampling)*!-^ «o><5^^ ^>-g-*l-5^cf. 

<39> o] aj-i^ el^^#^*>7] ^5:H ^7>S *l-^^fl<^l7> ^^^Cf. 

stir, St^Hl^i ^-^^^o] o. 3^.^ cg^l-o^ ^oll ufl^go] ^7^4 

(hole^^l ^^^5), "fl^Cmultiple mapping)^]^ ^i7> ^-^Js^)-^ ^^l^o] ^ o.d^ ^ o]^. o] 
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1020030006730 ^^ o^^^: 2004/3/17 

n ^«o^*J= 'iS^ ^^^o] :g^3r>7l ^^o]] <a:JL^^#a) 4^£7> ^7}^-c^ 

[^^^ ^ 2l-g-] 

<41> ^V7lSf ^^Js>7l ^tb ^ ^^<H1 rc)-^ '^g^ 

<42> (a) cg^^J-o] ^S-^r (u.v), Bf^ '^-a-^ (x,y)^ nfl nfl^ ^ 

^ v=V(x.y)S.^Bl cgAj-o^ yM. ^^^^ El-:^! cgAj-oj y<^l cUtt "7-^}^ 

^^(y=Hv(x))l- ^£*>^ ^^1; 
<43> (b) ^=^^(y=Hv(x))» ^«J-*J= Dfl^ u=U(x.y)<Hl ^-g-*><^ ^^^^ ^ 

<44> (c) ^^^^ v=V(x,y)<^l ^^sH 4^^. ^-1^^ 

^oi-7l (b) ^711^ El-^ x^sf §5]2^nl<go^ ;^]^ aoo~a2i :3.5lJi, >^7l (a) 

^ y-Hv(x)^# S]^^^'^} cf^^ ^«oi-*J= i:-!!^ 

(x.v)^ '^VjBfe ^^]^ o]^o]7]^ ^^1^^ t!:4. 



<45> 
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1020030006730 '^;^>: 2004/3/17 

<46> ^^7] (c) ^711^ ^1-7] v=V(x,y)» ^7] (b) ^^1^ ^^V Iint(x,v)<^l ^-B-(Iint 

(x,V(x,y))^}^ ^^o^^ x,y^4 ^e^i^^l^^o^ Tfl^ boo~b2i ^^7] 

^ °fl^ «-^aint(x,V(x,y))» ^Hj-ej: x:]):^ 

ItgtCx.y)^ '?]:^^ ^^^IS- o]=o1^1^ ^ o.^ ^x:^ 

<47> ^ ^T^o]] <^>^ ^^.g ^^1^. ^^S] (u,v), B)-:^ "^-a-^ 

(x.y)S nil E^-^ x^^V §e:|i^p]<go^ boo~b2i» '^^^^^Jl. v 

1- ^^^S. ^ E^-^i <^^i-o^ ^s. y^l tfltl: «fll- ^^>oi ^^(y=Hv(x))^ ^ 

^^7l ^=^(y=Hv(x))» nfl^ u=U(x,y)<^1 ^q^^ 9^^^^ 

"-^■^^ ^-1^ ^^Bl-¥-^, ^71 ^-le^-^^ ^^1^^ 9^^^^ ^i^^V^ nfls 

v=V(x.y)oll ^-g-^H ^^^^ "^^^ ^-1^ ^^Sl^l- i^^H 

^^e^^^ X^Sf ^Elx^nl<go^ boo~b2i» V 

^o^^^ ¥^ ^ Ef^ '=^^^0^ ^S. yoll cHtl- *fl» ^^(y=Hv(x))l: -R-iE^m ^ 

f-^ ^7l ^^(y=Hv(x))sf <^^i-fil x^ iiel:ii, l-eli^T^l^^ ;^1^ 

a(a-w-M.„,)^ ^^^^ #^^>^ o1 = ell>i ^ i:?]: ^#^^1-, ^7] o^.JE.gil>.oil 
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<48> 



1020030006730 ^^ <^^>: 2004/3/17 

^€ dl^lH-il- #^*>^ ^]S.^^. ^7] M.^ TJl^S ^7] oflS.5]ollA-l 

i^V^H =T^^J ^^o^ lintCx.v)* #^^>^ ^^m^ 

<49> .^V7l ^31 M^^^ x.fl^ v=V(x.y)l- ^7] ^:?> <^>^V ljj^t(x,v)<^l 

^-§-(Iint(x,V(x.y))^>Jl, Ef^ <^^^2] x,y?;t5i}- ^e^i^Dl<go^ 7^]^ boo~b2i ^^1:^, ^7] cf^,] 
^ "11^ ^^(Iint(x,V(x,y))» Cf^S] ^«j-^T: nfl^ 

^J-^ '^^^ tllolEl# #^*>^ ^IS-elS^-. ^7] T^l^S >^7l DflS-eJollA-l 

^-1^^ <=^^ Itgt(x.y)-i: #^*>^ ^^^^S. ^^iS]^ ^ 

<50> ^ cI-^ ^^ ^ S^^*^ ^^«:V £1^^ ^^1^11-0:1 ^^^^ 

£.^l£lJl SE oj^oi] o^tflA^ -M^^^ ^ ^^S] ^^^32]. 2]-g-^ ^'HS ^}^^ ^^]<A]^^^ 

^O]^, o]7^6\] o^gflAi ^7]^ ^ ^^2] 7l^^ A>>^J!l- H ^AJ ^ 3|.^ol ;^1^S| 
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1020030006730 ^^ <U^}: 2004/3/17 

<^^J-^ Sifl^-g- ^^^t}7] ^n^^^ 7]t}n^9l "E-^ ^^ol ^-S.s:>cf. ojici), <^^j-(source 
image)^ (u,v), Bf^ ^^^^-Ctarget image)^ U,y)S. S.^^ ttfl , ^:(t ^^^] 

>^l-§-*l-^ ^«J-*j= I'fl^ 1=1-^^ 4iq- ^eli^i^l^^ ^Efll- ^v-cf. 

<53> ^ 

^<^1 tcl-E^- -S.^^ (correct ion) 7]-^^ Sfl^^ ^"S-^ ^cf. 
<56> . 1 ^> : 4^^^(shifting)(i£ 4a , (seal ing)(£ 4b ^S:) , , 

^^(skew)(£ 4c, S. 4d ^S), ^H(tilt)(£ 4f 
<57> . 2 ^> : 7l>i:i- (keystone) (IE 4e %2z) 

<58> . 3 :^]- : ^^^(pincushion)(£ 4g ^S), Hfl ^(barrel )(£ 4h %^S) 

<59> n^-el-A-l, 2. 4oi] i4e1-\J i^fl^S^ 0.^0. ^^j^].7l ^^flA^^ 3^} oj^^Vcq ^eli^Djcg^ 
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f 



1020030006730 ^^ <^p^>: 2004/3/17 

<6i> . ^Tjjl : ^^7] 42] v=V(x,y) S.^^^ <^^j-^ ^3] 5}-^ v» ^^S. ^31 t]- 

^ "i^^^ yofl cfltt *m ^^1-^ iS^^ Hv(x)7]- -H-S^t^. ^, y=Hv(x)olt:}-. 

<62> . ^;^12 : lofl^i ^tb Hv(x)» ^>7l 4^ ^^6\] a^-g-^V^, 

u=U(x, Hv(x))S.>«.i. x'JlrSl ^^S. S^^cf. ^1 i^fl^ <^l-g-*H S^ij- :^ol 

^^^^ ^^<^^c3- lint^ 'iir^^-. 

<64> . ^^13 : 4>7l <=i^<^] ^7] 4S] -^Bi^ll 

v=V(x,y)-I- o]^^}c^ ^.^o] ^o] ^5iJ, ^q^^ cgAj.^ 'iV^-cf. 

^^^^ V ^ V no^^im 7>^fif Ef^ <:g^Vo] y nfl^^lrl^f. ^^i^, 

<68> ^ ^^^<^l^i ^1<?]:^>^ ^7jel-<y <a:Jiell^2l- ^7] is. S^^lfe nfl^ 



<69> 



>n 1 ^>»'i 



<70> 



^7] 4S.-f-El 3:^1- 1-Hliiul«g^ ^o] cf^o) 73). 
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I 1020030006730 



^ "U^}: 2004/3/17 



<71> 



<72> 



<73> 



<74> 



<75> 



-t- -H C — O 



<76> ^^AS^E], >a-7l ^«!-^ 9^ yfe Cf^o] iQjlj. ^c] ^ olcf. 



<77> 



10] 



3^ = ^vC^) = 



2^ 



<78> 



<79> 



^4-1) ^711^ ^eo] ^-^(^^ > 4AC) : ^711^ ^ 



<80> 



2^ • 2^ 
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<85> 



■ <^^7\: 2004/3/17 

. 1020030006730 

<83> ;g^3) ^ 7floi sieol ^^fl*}^ (^'<4AC) : ¥7fl2l 
<84> . ^- = ^^Wg^EH 

J' = 2:4 ^ 

», OH. a* ^^'^^^^ '''''' 

40, 3.^ y=H/x,.V ^^'^ ^'^^-^ ^* °' 

^*Ve, ^^^s OH, -a* ^^^1 

^^^c,. .-.^ 
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U020030006730 ^^ o^p(^: 2004/3/17 

^. Ay2+By+C=0). ZLS^Jl, ^s. 502'^]^^^ ^-ii^ '=>]'%-^}<^ y<^] ^ ^=t^# 

^1-71 10^- ^o] ^^>oi(y=Hv(x)). u ^#-¥-(503)^ m:^^^. 

<89> O.^IL, ^^7] u ^S. ^V#-^(503)<HlAi^ 40] H^^fl ^^o)] 

^-g-^H ^, x^q- aoo~a2i -^-^l 10^] ^^ ^t!: y^^ 5|- 

^#-^(504)^ u ^ Uint^ ^lS-e1(505)o]lAi tjlolE^l- oi^ o^^|^ 

o^^efl^s. cx(oc=u-uint)^ :a:?}-^(506)'>il 

<90> Dlls.sl(505)^ o1^efl^(addr)<Hl ^-j^J-^ <^^>^ cflolEi IsrcCuint .v)» 

-e.^-f-(506)^ #^sr>ji, ^7] i^«.(506)^ <H:^efli ^ JB.:^ ^#^(504)<HlAi 
^ Tj]^ cc^ >^oM ^l2-el(505)<Hl^i ^^o^^ cflojBl Isrc(uint.v)l- 

<91> 0^71^1, 5^ SIbtI-C^ afl^g^ ^«V^AS. ^ 

± u<^l ^^ls:>^l ^-^S.^ ^^V«.(506)oflx-1^o^ ol-g-^ interpolation) 7] 

<92> £ 70. o]^^ *>i4S>^i, "^^^^ :a.^(bilinear interpolation)^ ^>-g-*>^ 

^4-1- ^<^lcf. 
<93> 2. 70^ oj:A]^ ^}7]^ n^n^ im- S.^^ ^ 
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V, 1020030006730 %^ <^47.}: 2004/3/17 

<95> nVo^, :£ 50^ ^^3g <^Aj. ^^S^tq-lg, ^^7] <^ 

<96> icl-e^A-l, i 6^ ^-1^ .a^, V ^#^(601)^ A^'A'^ ^ 

^#^(602)3. ^7\ <^^A±^ % ^#^(602)^ V ^ ^ 

^ Vint^ ^lS.e](603)<^lA-] cllolE-11- x];^s:>^ <H^efl^S. #^slzL. db^ 

<97> ^^7\ 1^12.51(603)^ -y^^ '^^Blli(addr)<^l A^^^ ^^^^ i^-H^l^^ Iint(x,Vint)* 

:a^^(604)S. #^^>J1, ^71 :a.^V^(604)^ c:|^e11>i ^ JB.^ ^#^(603)<>ll #^sl 

^ ^1^ «^ nllS.5l(603)<^lAi <%^^^ C-llolE-l Iint(x.Vint)» -^^^V 

<98> nl-^7>;^lS.. ^7] ^«)-^ 6^ ^€ ^^^Hl ^*><:^ Dfl^^ 3)-^^ O.^ <^^1- 

^ v«^l -¥1^1*1-^1 ^.2.°^ :a.^^(604)<^l^i f^-^l- o] -§-*]- 

(interpolation) 7]^^ ^l-g-s^j-o^ 5)-SS) Sj-^ /^Kittlr^-. 



<99> >11 2 
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1020030006730 <^;^>: 2004/3/17 

<ioo> ^V7l^ ^] 1 ^Ajo^lcHlA^ alJEa^ Tjl-y-^^ *>-E.^flcH# ^^^^s. 

^1-^:^]-^ <^7lofl ot^o^ eA>Sl-( approximation)* ^-g-^Vi^ ^^"^^ ^i^>^«^l 

<ioi> >y-7i 2:^1- ^^<^1A-1 iifl^^S] ;g-fofl B.C<=>11 ^]^}'^ 

<102> ^y, ^0=0 

^^M Cr=£. joAC-.-* 20*== -V 

<103> ^^5=1 O.S-^E^, 12S] Cf^o:| 133^. :^ol nf^^VTfl ^ 

<104> ^ C 

[^^^ 13] = ^"^-^ = ^ 
<105> .^i-7]S!f ^o] y=Hv(x)7> 7ll>a:^ <^1^<H1^ ^7]^ 5. 6^ 

[^^^ Jl3|-1 

<106> ol>a-cl]A-1S}. :^o] ^ ^x^ofl c^^ ^J^jg ^ ;g.^]ofl , ^ wj-d^O. 
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r 

1020030006730 ^^ <^;^>: 2004/3/17 

^1 "i^^] tJi\^ l:<a^ 7l-^*>7ll ^cf. n)-e|-A^ ^S.^ ^y^B] 

o] ^A^nf. 

<iii> ^ ^^^^ 7]^^ ^Alc^lofl 7l7il:a ^^^^ ^o] o>i^e). 

^J^s^ '^^<H1 5^5>o^ ^*fl^<^> «}-x:V. 
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m^^^ 1] 

(a) ±^ ^S.^ (u.v), (x,y)S. S.^^ ^ °fl^ ^ 

(b) iS ^^(y=Hv(x))# n)]^ u=U(x,y)o11 ^^^>o^ ^ 

^Tfli- i^^H ^^^s. '^^i- 

[^^^^1- 21 

^1 1 9X'^^^, ^y] (a) 

v=V(x,y)2] vl- yofl cflsfl ^^^^■<=^ ^}y]^ ^•^'l 2^} ^^S. 

^>'^ -I- C = O 



<^ = ^ OO I O^-^^ 20^^ - 
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^^^^.-^E^ ^o^7l 2^> ^4^^ y ^^Vc*^ 

31 

*l-M-« -Jd^^H #^^>^ ^^-^s 1}-^ 

B2=4AC<^1'a y<Hl tH^fl t!: 7)]^ ^eC^"^)^! ^^fl^H , iiS f-^^ -^=^5" o] 
^^1-2.5. ^Ji^ 

51 

^1 2 %H1 ^c>]A-l, 

^^<4AC<^1^ y<^l cfl^ 711^ ^^o] ^7fl§>^l^ 2: 



r 
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[^^^cJ- 6] 

^1 1 %H1 3X<^^^, (a) ^Til^ 

<^l^i v=V(x,y)^ vl- ^^S. ^JL y<Hl i:fl*fl ^Sl^}^ ^7]^ ^^^4 2^> ^^S. 

-H C = O 

<=>^ 7l Hi *1-<H 0>^ ^ 

^1^ ^^^^ 
7] 

^1 1 %H1 ')X^^^, ^>7l (b) ^711^ 

El-^ ^^o^^ x^34 ^e^i^oj^o^ aoo~a2i =1^11, ^^7] (a) ^Tj]^ y=Hv(x)^* <a 
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^7^1^ ol^o^xl^ ^^lo.^ '^^i- ^-1^ 
81 

^1 1 SZ^^i, ^71 (c) ^^1^ 

^7] v=V(x,y)l- (b) ^^1^ Iint(x.v)ofl ^-g-(Iint(x,V(x,y))^]-^ ^^N] 

^. 

El-^ "^^^^ X,y^4 l-Sli^P]<gS] boo~b2l HBlJl. >^7l Bfl^ ^^(lint 

(x,V(x,y))l- Cf^^ ^fl^ ^^Cv=F(x^)=6„„+fe„p.+6„^^+6^^+6^^xv+6,^^+6,^^+6^,xV)o|l 

* ^^IS ^l^^^l^ 

9] 

<^>a-^ 2)-^^ (U,V), Ef^ (x.y)^ ^ i?^^ E)-^ ^ 

X^3\- boo~b21» V» ^^S. ¥^ ^ B\-7J_ cg^l-o^ y 

^» ^^V*^ ^^(y=Hv(x))# -^S.^ ^ ^V7l ^4^(y=Hv(x))» ^«J-*j= nfl^ 

f-^ u=U(x,y)^l ^-g-s^l-ct^ ^q;sg^ cg>^l-o. ^^S)^; 

^-1^ ^^^^^ <^^>* xjils-el; iielJl 

^ v=V(x,y)oll ^-§-*H n^^, ^-1^^ B)-^ i^*H 

^^^Sl^ ^^lo.S <^A^V o^:^ ;^^|_ 

32-24 



V 1020030006730 
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31 



303 



qoiEj gj^ 




302 



l:£ 4al 




(shifting) 



IS. 4bl 




(Scaling) 
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m■^ 'U^}: 2004/3/17 



is. 4cl 




(Vertical Skew) 

4el 




(Tilt) 
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IS. 4g] 




(Pincushion) 



is. 4h] 




MIS 
(Barrel) 
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[S. 51 




o 





09 


II 

1 


CI' 


•-J 

11 


a 





cn 

CD ' 
OS 









Idr 


l-a: 

HOC 




ha - 

ru 





cn 
o 



«-»- ^ 
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6] 



601 



602 



addr 



X- 

>00""DZ1- 





v=V(x.y) 


V 


addr=Vi„t 






«=V-Vinl 



7] 




604 



-Q- 



u 



Uint+1 

— o- 



Uint+2 

— o— 



Bilinear Interpolation: 

Iiat(u.v)=(l- a )l8R:(Uu,t.v)+aIsrc(Uint+l.v) 
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